The in-vivo effect of pyrrolidine dithiocarbamate on hepatic parenchymal microcirculation and oxygenation of the rat liver.
Pyrrolidine dithiocarbamate has been shown to be a potent inducer of haemeoxygenase-1. This study investigated its in-vivo effects on systemic and hepatic microcirculatory perfusion. Male Sprague-Dawley rats (n=12) were administered intravenously with pyrrolidine dithiocarbamate (10, 20 and 50 mg/kg body weight) or vehicle (0.2 ml physiological saline) served as control. Systemic and hepatic haemodynamics including arterial oxygen saturation, heart rate, mean arterial blood pressure and portal blood flow were monitored. Microcirculation in skeletal muscle and liver was measured by laser Doppler flowmetry and intravital fluorescence microscopy, whereas hepatic tissue oxyhaemoglobin and cytochrome oxidase CuA redox state, which is an indicative of extracellular and intracellular oxygenation were measured by near infrared spectroscopy. Pyrrolidine dithiocarbamate induced a dose-dependent increase in mean arterial blood pressure and skeletal muscle microcirculation. The hepatic parenchymal microcirculation was significantly improved and an increase in sinusoidal diameter and reduction in RBC velocity were observed. Pyrrolidine dithiocarbamate also showed beneficial effect on hepatic tissue oxygenation showed by an increase in oxyhaemoglobin and cytochrome oxidase CuA redox state as well. Pyrrolidine dithiocarbamate improves hepatic parenchymal microcirculation and tissue oxygenation, suggesting that it may be used as a potential agent in pharmacological preconditioning in the liver.